Whole bone marrow transplantation induces angiogenesis following acute ischemia.
Several recent studies have shown that purified subsets of bone marrow (BM) cells can differentiate into endothelial, cardiac, and other cell types. During coronary artery bypass graft (CABG) surgery, sternal BM is routinely discarded. To determine if this BM can be used to induce angiogenesis and augment perfusion of the cardiac tissues after CABG, a simplified and more practical approach of using whole BM extract was tried to determine whether it would be adequate for the induction of BM-derived angiogenesis in experimental acute limb ischemia. BM was prepared from FVB/N-TgN(TIE2 lacZ)182 Sato (Tie2-lacZ) or B6.129S7-Gtrosa 26 (Rosa 26) mice that express beta-galactosidase (beta-gal) in endothelial cells and most adult tissues, respectively. Acute limb ischemia was induced in either C57BL6/J or FVB/N mice by double ligation of the left femoral artery just distal to the profunda femoral artery branch. Occlusion of the ligated artery was verified by angiography. The study group (n = 31) received an intramuscular injection of 50 micro l containing 1 x 10(6) BM cells, 5 mm proximal to the site of ligation. Experimental controls (n = 21) had an intramuscular injection of 50 micro l of saline. Angiogenesis in the mice was assessed by histological analysis. BM-derived beta-gal(+) cells were observed to aggregate in the vicinity of the ligated artery and not in the injected musculature BM-derived endothelial cells were incorporated within capillaries and small size blood vessels near the site of ligation. Generation of BM-derived blood vessels in experimental acute limb ischemia does not require purification of specific subset of cells. The elimination of cell purification will enhance the ease of using BM transplantation in generating blood vessels.